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SUMMARY 


This  is  a  semi-annual  progress  report,  and  it  presents  a  specialized 
sunmary  of  the  data  in  the  counting  accelerometer  program.  Statistics 
describing  Navy  and  Marine  aircraft  cumulative  g-count  exceedances 
are  calculated  and  tabulated.  These  tabulations  are  separated  by 
calendar  time  and  into  four  major  categories  of  fleet  experience: 

Navy  Training,  Navy  Combat,  Marine  Training,  and  Marine  Combat. 

These  data  show  that  the  load  rate  distributions  (counts  at  1000  hours) 
for  most  models  and  most  g-levels  have  a  non-normal  distribution. 
Within  a  model  (F-4B,  F-8H,  etc.)  differences  in  the  average  load 
rates  exist  \dien  data  are  separated  by  calendar  time  or  mission 
category. 


RCS  NADC  13920-2 


SPECIAL  NOTES 


1.  This  report  supersedes  and  replaces  all  previous  issues  of 
this  semi-annual  report.  (Previous  issue  report  control  symbol 
NADC-13920-2)  dated  1  May  1974. 

2.  Additional  copies  of  this  report  may  be  obtained  from: 

Administrator 

Defense  Documentation  Center  for  Scientific 
and  Technical  Information  (DDC) 

Building  5,  Cameron  Station 
Alexandria,  Virginia  22314 

3.  Any  inquiries,  questions,  or  additional  information  desired 
concerning  the  contents  of  this  report  shall  be  directed  to: 

Naval  Air  Development  Center 

Air  Vehicle  Technology  Department  (30322) 

Warminster,  PA  18974 

Area  Code  215  OS  2-9000  (Ext.  2896) 

Autovon  441-2896 
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j INTRODUCTION 


The  NAVAIRDEVCEN  (Naval  Air  Development  Center)  is  engaged  in  various 
flight  maneuver- loads  programs  as  assigned  by  the  NaVal  Air  Systems  ■ 

Command.  One  of  these  is  the  counting  accelerometer  program,  and  under 
this  program  data  have  been  collected  and  reported  since  1955. 

The  primary  purpose  of  this  program  is  to  provide  the  flight  load  history 
of  individual  Navy  and  Marine  aircraft.  Other  purposes  include,  but 
are  not  limited  to,  the  comparison  of  operational  loads  environment  with 
structural  design  requirements,  the  comparison  of  load  histories  of  one 
model  with  another,  and  the  determination  of  expected  loads  environment 
of  future  models.  More  recently,  however,  these  data  are  used  as  the 
major  input  in  the  NAVAIRDEVCEN  Aircraft  Structural  Fatigue  Life  Evaluation 
Program  in  estimating  structural  fatigue  damage  for  those  aircraft  which 
do  not  have  counting  accelerometer  data. 
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DISCUSSION 

This  is  a  semi-annual  progress  report.  Included  are  statistical  summaries 
of  counting  accelerometer  data  for  all  Navy  and  Marine  aircraft.  In  service 
models  appear  in  the  main  text.  Out-of -service  models  or  models  which 
have  not  reported  counting  accelerometer  data  during  the  previous  12  months 
appear  in  Appendix  A.  The  summary  for  each  out-of-service  model  is  its 
final  summary.  New  models  are  added  as  their  counting  accelerometer  data 
becomes  available* 

For  each  model,  the  following  statistics  are  presented;  (See  Appendix  B 
for  the  statistical  procedures.) 

X  -  the  estimated  mean  load  exceedances  (counts  at  1000  fit.  hrs.) 
for  each  g-level  recorded  on  the  counting  accelerometer. 

S  -  estimated  standard  deviation  (counts  at  lOOO  fit.  hrs.)  of 
the  load  exceedances  for  each  g-level. 

Aj  -  estimated  skewness  factor  for  the  load  exceedance  distribution. 

Two  statistical  summaries  describing  cumulative  g-count  exceedances  and 
flight  hours  for  each  currently  operational  model  are  presented; 

1.  The  first  summary  includes  all  quality-control  accepted  data 
reported  in  the  time  period  comprising  the  terminal  date  of  this  report 
and  the  12  months  preceding  that  date. 

2.  The  second  includes  all  quality-control  accepted  data  reported 
in  the  counting  accelerometer  program  from  the  day  each  airplane  was 
delivered  for  service  to  the  terminal  date  of  this  report. 

The  first  summary,  \diich  Includes  only  the  most  recent  12  months,  shows 
an  indication  of  a  model's  current  severity  of  usage.  The  second 
sunmary  describes  the  severity  of  loads  experienced  by  all  airplanes  of 
each  model  since  acceptance.  A  comparison  of  the  first  summary  with 
the  second  shows  whether  current  usage  for  any  model  is  more  or  less 
severe  than  usage  over  its  full  lifetime. 

A  further  breakdown  by  mission  category  is  provided  for  each  airplane 
model  in  both  of  the  aforementioned  summaries.  These  categories  are 
defined  as  follows; 

1.  Navy  Training  -  an  airplane  in  a  Navy  squadron  assigned  to  a 
non-combat  zone.  (This  includes  all  Navy  airplanes  not  classified 
as  being  in  a  combat  zone.) 
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2.  Navy  Combat  -  an  airplane  in  a  Navy  squadron  assigned  to  a 
combat  zone. 

3.  Marine  Training  -  an  airplane  in  a  Marine  squadron  asslgpied  to 
a  non-combat  zone.  (This  Includes  all  Marine  airplanes  not  classified 
as  being  in  a  combat  zone.) 

4.  Marine  Combat  -  an  airplane  in  a  Marine  squadron  assigned  to  a 
combat  zone. 

The  statistics  for  the  A-4F  Blue  Angels  are  separated  into  solo  air¬ 
craft  and  diamond  fomation  aircraft.  In  the  subsequent  tables,  the 
total  flight  hours  shown  for  a  given  model  are  the  sum  of  the  hours 
reported  for  each  category.  However,  summing  the  number  of  airplanes 
reporting  in  each  category  can  result  in  a  number  exceeding  the  total 
aircraft,  because  the  same  airplane  may  have  seen  service  in  two  or 
more  categories.  Its  data  were  separated  for  calculation  of  statistics 
for  each  respective  category. 

Some  general  statistical  observations  for  fleet-wide  loads  data  are 
the  following: 

1.  The  load  exceedance  distribution  for  many  of  the  aircraft  models 
is  non-normal  (particularly  asymmetrical)  at  all  the  g- levels  recorded. 
In  general,  the  degree  of  asymmetry  increased  with  Increasing  g-level. 

g 

2.  The  scatter  measure  —  (coefficient  of  variation)  increases 

with  higher  g- levels.  * 

3.  For  a  given  g-level,  there  is  more  scatter  in  loads  received 
during  training  than  during  combat. 

4.  Differences  exist  in  loads  frequency  among  various  configura¬ 
tions  of  the  same  model  and  various  mission  categories  within  the  same 
conf iguration. 
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TABLES 


Counting  accelerometer  data  are  subject  to  quality  control  criteria 
modifications.  Thus,  in  succeeding  reports,  model-wide  summary 
statistics  are  subject  to  change  even  though  a  model  may  no  longer 
be  in  service. 
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A,  SKIWNISS  OA  lOAD  RATI  BllTRIRUTION 

*  NO  BATA  IN  THIS  CATIOORY 

*  »  INSUATICWNT  BATA  IN  THIS  CATIOORY 
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MIAN  CUMUtATIVt  COUNTS  PIR  1000  HOURS 
»  STANOARO  OIVIATION  Of  CUMULATIVI  COUNTS  PIB  1000  HOURS 

*a  skiwniss  or  ioad  rati  distribution 
•  no  data  in  this  caticorv 
«R  INSUrriCICNT  data  in  this  CATIGORY 

PAOii  12 


RCS  NADG  13920-2 


ALL  DATA 
Ql-62  TO  C6-74 
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1 

1 

H 
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- 
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X 

s 
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AIRPLANE 
01 
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X 

5 

9  o 
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MIAN  CUMWIATIVI  COUNTS  PIN  1000  HOURS 

STANOARO  OlVIATION  OI  CUMUSATIVI  COUNTS  RIR  1000  HOURS 
SKIWNiSS  OT  LOAD  RATI  OISTRIRUTION 
NO  DATA  IN  THIS  CATIOORV 
•NSUiriCUNT  DATA  IN  THIS  CATIOORY 

PAGE  13 


*  MEAN  CUMULATIVI  COUNTS  PER  1000  HOURS 

*  STANDARD  DEVIATION  Of  CUMULATIVE  COUNTS  PER  1000  HOURS 

^3  SKEWNESS  OP  LOAD  RATE  DISTRIBUTION 

K  MO  DATA  IN  THIS  CATEGORY 
KK  INSUPrtCiENT  DATA  IN  THIS  CATEGORY 
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-0.32  0.S4  1.74 
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S17.35  153.25  22.32 
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0.19 
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752 .88  14  1.18 


16 .04 


4018  HOURS 


C0nB9T 


5 .OGl  6.0G  7.0G  8.0G 


RIRFLRNES 


HOURS 


*  MIAN  CUMUIATIVI  COUNTS  AIR  tOOO  HOURS 

»  STANOARO  BIVIATION  OT  CUMUIATIVI  COUNTS  AIR  1000  HOURS 

*3  SKIWNISS  OA  fcOAO  RATI  OIItRIIUTION 
»  MO  DATA  m  THIS  CATIOORY 
mm  IMSUAAICIINT  OATA  IN  THIS  CATIOORT 
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*  MIAN  CUMUtATIVI  COUNTS  PER  1000  HOURS 

»  STANOARO  DEVIATION  OF  CUMUIATIVE  COUNTS  PER  1000  HOURS 

Ar  skewness  of  lOAO  RATI  OIJTRIRUTION 
»  MO  DATA  IN  THIS  CATEGORY 
Aft  INSUFFICIENT  DATA  IN  THIS  CATEGORY 
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X 
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. 
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s 
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Ro 
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X 
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s 
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*  MIAN  CUMUlATiVI  COUNTS  MR  1000  HOURS 

»  StANOARO  DIVIATION  OT  CUMUlATiVI  COUNTS  MR  I000  HOURS 

A,  miwNiss  or  ioao  rati  oiItriiution 

*  MO  DATA  IN  THIS  CATI60RV 

*  H  msUMKHNT  DATA  IN  THIS  CATIOOIT 


PfiOE  17 


ECS  MADC  13920-2 
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07-73  TO  06-74 


M  RIRPLfiNES  222S  HOURS 


*  MIAN  CUMUIATIVI  COUNTS  lOOO  HOURS 

S  STANOARO  OlVIATION  OT  CUMUIATIVI  COUNTS  PIR  1000  HOURS 

A,  SKIWNiSS  or  LOAD  RATI  OI$TRIIUTION 

*  NO  DATA  IN  THIS  CATIOORT 

«M  INSUTTICIINT  DATA  IN  THIS  CATIOORT 
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HU 

5  .QG 
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c 

LJ 

GOG  - 10 

106-91 

14  .74 
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O 
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3 
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t 
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MIAN  CUMULATIVI  COUNTS  P|t  1000  HOURS 
»  SIANOARO  OIVIATION  OF  CUMUlATiVt  COUNTS  PER  1000  HOURS 

Aj  SKEWNESS  OF  lOAD  RATE  DISTRIBUTION 

»  NO  DATA  IN  THIS  CATEOORr 
«M  INSUFFICIENT  DATA  IN  THIS  CATEGORY 
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RCS  NADC  13920-2 

ORTfi  FROM 
07-73  TO  C6-7^ 
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s 
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6.C4 

p  3 
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S.  13 

S.Gi 

8.31 

MIAN  CUMUiAfIVt  COUNTS  Pit  1000  HOURS 
s  STANOAffO  DIVIATION  OF  CUMUIATIVI  COUNTS  Pi*  1000  MOUOS 

*3  SKIWNISS  OF  (OAO  RATI  OiSTRIIuTION 
•  NO  DATA  IN  THIS  CATIOORV 
AH  INSUFFICWNT  OATA  IN  THIS  CATIOORr 
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KC3  NADC  13920-2 


359  PIRPLflNcS  271800 


PFiOE  21 


RCS  NADC  13920-2 


QfiTfi  Fr;3M 
Q7-7-3  TO  Ofi-7-1 


*  MIAN  CUMULATIVi  COUNTS  PER  1000  HOURS 

I  STANDARD  DEVIATION  OF  CUMULATIVE  COUNTS  PER  1000  HOURS 

Aj  SKEWNESS  OF  LOAD  RATI  DISTRIBUTION 

*  NO  DATA  IN  THIS  CATEGORY 

KM  INSUFFICIENT  DATA  IN  THIS  CATEGORY 
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RCS  NADC  13920-2 
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cr 
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R  R 
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* 
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«  MIAN  CUMULATIVt  COUNTS  PER  1000  HOURS 

>  STANDARD  DEVIATION  OF  CUMULATIVE  COUNTS  PER  1000  HOURS 

*3  SKEWNESS  OF  LOAD  RATE  DISTRIBUTION 
»  NO  DATA  IN  THIS  CATECORT 

AN  INSUFFICIENT  DATA  IN  THIS  CATEGORY 

FftOE  23  ' 
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s 
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R  3 
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i 
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X 

1 

S 

«  3 

RCS  NADC  13920-2 

ORTR  FROM 
C7-73  TO  OfS-74 
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MRRINt 
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s 
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t 
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s 

Th  3 

f 

X  MIAN  CWMUIATIVI  COUNTS  Pia  1000  HOUtS 

I  STANDARD  DIVIATION  OT  CUMULATIVI  COUNTS  OiR  1000  HOURS 

A,  SKIWNCSS  OT  LOAD  RATI  OISTRISUTION 

•  NO  DATA  IN  THIS  CATIOORY 


DA  INSUrnciINT  DATA  IN  THIS  CATIOORY 


RCS  NADG  13920-2 


ALL  OfiTfi 
01-62  TO  G6-7H 
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s 
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MIAN  CUMUIATIVI  COUNTS  PIR  1000  HOUOS 
•  STANOAOO  OlVIATION  09  CUMUIATIVI  COUNTS  1000  NOUftS 

Aj  SKiWNtSS  OI  lOAD  tATI  OfSTKIiUTION 
m  NO  OATA  IN  TNIS  CATI60AY 
mm  tNSUIFICiINT  DATA  IN  TNIS  CATIOOST 
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MIAN  CUMUtATIVI  COUNTS  III  1000  HOUIS 

STANOAID  OlVIATION  Ol  CUMUtATIVI  COUNTS  III  1000  HOUIS 
SKIWNISS  or  tOAO  lATI  OitTIIIUTION 
NO  DATA  IN  THIS  CATIOOIT 
INSUrriCIINT  DATA  IN  THIS  CATIOOIV 
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*  MIAN  CUMULATIVt  COUNTS  PER  1000  HOURS 

S  STANDARD  DEVIATION  OF  CUMULATIVE  COUNTS  PER  1000  HOURS 

^3  SKEWNESS  OF  LOAD  RATE  DISTRIBUTION 

*  NO  DATA  IN  THIS  CATEGORY 


MM  INSUFFICIENT  DATA  IN  THIS  CATEGORY 
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*  MtAN  CUMUlATIVt  COUNTS  Ptit  tOOO  HOURS 

«  STANDARD  DIVIATION  OF  CUMUIATIVI  COUNTS  PIR  1000  HOURS 
SKtWNtSS  or  lOAD  RATi  DISTRIBUTION 
i  NO  DATA  IN  THIS  CATIGORY 

* 

IK  INSUFFtCItNT  DATA  IN  THIS  CATtCORV  ^ 
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*  MEAN  CUMUlATIVt  COUNTS  PER  1000  HOURS 

*  STANDARD  DEVIATION  OF  CUMUIATIVI  COUNTS  PER  1000  HOURS 

A,  SKEWNESS  OF  lOAO  RATS  DIStRISUTION 

»  NO  DATA  IN  THIS  CATEGORY 

INSUFFICIENT  DATA  IN  THIS  CATEGORY 
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*  MIAN  CUMUlATIVt  COUNTS  PIR  1000  NOURS 

»  STANDARD  OIVIATION  OT  CUMULATIVI  COUNTS  RIR  1000  HOURS 

*0  SKIWNCSS  op  iOAO  RATI  DitTRIIUTION 

*  NO  DATA  IN  THIS  CATIGORY 

«H  INSUPPICIINT  DATA  IN  THIS  CATIGORY 
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*  MfAN  CUMUIATIVI  COUNTS  PtA  1000  HOURS 

»  STANDARD  DIVIATION  OF  CUMUIATIVI  COUNTS  PER  1000  HOURS 

^3  SXIWNISS  OF  tOAD  RATE  DISTRIBUTION 

*  NO  DATA  IN  THIS  CATEGORY 

AN  INSUFFICIENT  DATA  IN  THIS  CATEGORY 
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*  MiAN  CUMUlAriVI  COUNTS  PIK  1000  HOURS 

«  STANDARD  DiVIATION  Of  CUMULATIVI  COUNTS  RIR  1000  HOURS 

Aj  SKIWNISS  or  lOAD  RATI  OllTRISUTION 

*  NO  DATA  IN  THIS  CATIOORY 

*  m  iNsurriciiNT  data  in  this  catioorv 
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*3  skewness  of  LOAD  RATE  DliTRIRUTION 

»  NO  DATA  IN  THIS  CATEGORY 
Mil  INSUFFICIENT  DATA  IN  THIS  CATEGORY 
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MIAN  CUMUtATIVI  COUNTS  P|R  1000  NOURS 
»  STANDARD  DIVIATION  or  CUMULATIVI  COUNTS  RIR  1000  HOURS 

A,  SRIWNCSS  or  lOAD  RATI  DtSTRIRUTION 
*  NO  DATA  IN  THIS  CATiOORY 
MR  INSUrriCIINT  DATA  IN  THIS  CATIOORY 
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MIAN  CUMUiATIVI  COUNTS  |i|||  1000  HOURS 

»  STANDARD  DIVIATION  or  CUMULATIVI  COUNTS  >l«  1000  HOURS 

A,  SKfWNISS  or  lOAD  RATI  DISTRIOUTION 
*  NO  DATA  IN  THIS  CATIOORY 

mm  iNsurriciiNT  data  in  this  catioort 
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MIAN  CUMUIATIVI  COUNTS  AIR  1000  HOURS 

STANOARO  OlVIATION  OF  CUMUIATIVI  COUNTS  AIR  10^9  NOURjl 
SKIWNISS  or  lOAO  RATI  OllTRIRUTION 
NO  OATA  IN  THIS  CATIOORT 
INSUrriCIINT  OATA  IN  THIS 
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MIAN  CUMUIATIVI  COUNTS  Pit  1000  HOURS 

STANOARO  OlVIATION  OT  CUMUIATIVI  COUNTS  PIR  1000  HOURS 
*3  SKIWNISS  OT  iOAD  RATI  OISTRIIUTION 
*  NO  DATA  IN  THIS  CATI60RV 
nil  INSUTTICHNT  DATA  IN  THIS  CATIOORY 
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MIAN  CUMWIATIVI  COUNTS  AIR  1000  MOUIS 

STANDARD  OlVIATION  OT  CUMULATIVI  COUNTS  AIR  1000  HOURS 

skiwniss  or  load  rati  oiStruution 
NO  data  in  this  catioory 
INSUrriCIINT  DATA  IN  THIS  CATIOORY 
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A,  SKIWNISS  OP  lOAD  RATI  oaTRUUTION 
»  NO  BATA  IN  THIS  CATIOORY 
Nil  INSUPPICIINT  DATA  IN  THIS  CATICORY 
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*  MIAN  CUMULATIVE  COUNTS  PIR  1000  HOURS 

*  STANDARD  DEVIATION  OF  CUMULATIVE  COUNTS  PER  1000  HOURS 

A3  SKEWNESS  Of  LOAD  RATE  DISTRIBUTION 

H  NO  DATA  IN  THIS  CATEGORY 

AN  INSUFFICIENT  DATA  IN  THIS  CATIGOftV 
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MIAN  CUMUIATIVI  COUNTS  PIR  tOOO  NOURS 

STANDARD  DIVIATION  OT  CUMUIATIVI  COUNTS  RIR  I00D  HOURS 
SKIWNSSS  OS  LOAD  RATI  DIStRIRUTION 
NO  DATA  IN  THIS  CATICORT 
INSUFFICIINT  DATA  IN  THIS  CATIOORV 
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MIAN  CUMULATIVI  COUNTS  Ma  1000  NOUIS 
•  IIANOAIO  OlVIATION  OT  CUMUIATIVI  COUNTS  PIK  1000  HOUIS 

A,  SKIWNISS  or  lOAO  RATI  OIStRIIUTION 
»  NO  DATA  IN  THIS  CATIOORY 

mm  iNsurriciiNT  data  in  this  catiooit 
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MIAN  CUMULATIVt  COUNTS  PfR  1000  HOURS 

*  STANOAMO  DtVIATION  Or  CUMULATIVE  COUNTS  PER  1000  HOURS 
A,  SKEWNESS  Or  LOAD  RATE  DISTRIBUTION 

*  NO  DATA  IN  THIS  CATEGORY 

mm  iNsurriciENT  data  in  this  category 
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*  MIAN  CUMUIATIVI  COUNTS  PIR  1000  HOURS 

S  STANDARD  DIVIATION  OT  CUMUIATIVI  COUNTS  PIR  1000  HOURS 

A,  SKIWNISS  or  LOAD  RATI  OISTRIDUTION 

•  NO  DATA  IN  THIS  CATIGORY 

«*  INSUrriCIINT  DATA  IN  THIS  CATIOORT 
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MIAN  CUMUIATIVI  COUNTS  PIR  1000  HOURS 

STANDARD  DIVIATION  OT  CUMULATIVI  COUNTS  DIR  looo  HOURS 
SKIWNISS  OI  lOAD  RATI  DIItRISUTION 
NO  DATA  IN  THIS  CATIOORY 
INSUTFICWNT  DATA  IN  THIS  CATIOORY 
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S  STANDARD  DEVIATION  Of  CUMULATIVE  COUNTS  PER  1000  HOURS 

Aj  SKEWNESS  OE  LOAD  RATE  DISTRIBUTION 
K  NO  DATA  IN  THIS  CATEGORY 

Nil  INSUrriCIENT  DATA  IN  THIS  CATEGORY 
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*  NO  DATA  IN  THIS  CATIOORT 

mm  INSUFFICUNT  DATA  IN  THIS  CATIOORT 
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MIAN  CUMULATIVE  COUNTS  FIR  1000  HOURS 

STANDARD  DEVIATION  OF  CUMULATIVE  COUNTS  PER  1000  HOURS 
SKEWNESS  OF  LOAD  RATI  DISTRIBUTION 
NO  DATA  IN  THIS  CATiGORr 
INSUFFICIENT  DATA  IN  THIS  CATEGORY 


RCS  NADC  13920-2 


OfiTfi  FK3:1 


( J  li  r-  1  H  ^ 

[J  L  .  L-  O' 

U  /—  /  J 

R I  RPLfiNr.S  1393 

HOURS 

N  H  V  r' 


HI 

j/g/gm 

BH 

ftlRPLftMSS 

HOURS 

1 

X 

S 

fi  3 

G  ."'J 

»  : 

1  .37 

n 

r'  n  n 

.J 

■IHliHjH 

.  fj  '’1 

q  n  ri 

J  ■«  U 

O  C  " 

vj  * 

filRPLPNZS 

HOURS 

X 

s 

9  3 

1 

MRR  1  Nd 


. . 

TRRININC 

2  ^OG 

9 

ti.. 

3  G 

3^.0  G 

Q  c:  n 

ftlRPLF.NSS 

X 

r 

HOURS 

s 

9  3 

r;rjMS<^ ' 

2  .  G  Q 

9 

3  G 

3  n  ri 

'J  '  O  v-. 

\  ^.J  *•  kJ  ^ 

PIRPLftNUS 

X 

% 

HOURS 

s 

n, 

*  MIAN  CUMUlATIVt  COUNTS  PER  1000  HOURS 

»  STANDARD  OIVtATION  OF  COMOIATIVI  COUNTS  PER  1000  HOURS 

*3  SKEWNESS  OP  iOAO  RATI  OIStriroiioN 

*  NO  DATA  IN  THIS  CATEGORY 

«D  INSUFFICIENT  DATA  IN  THIS  CATEGORY 
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*  STANDARD  DIVIATION  OT  CUMUlATIVi  COUNTS  PIR  1000  HOURS 

Aj  SKIWNISS  OT  lOAD  RATI  DliTRISUTION 

m  NO  DATA  IN  THIS  CATIGORT 


«»  INSUPPICIINT  DATA  IN  THIS  CATIGORT 
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«K  INSUFFICIENT  DATA  IN  THIS  CATEGORY 


rffOL'  7B 


d  •  I J 


1  .03 
3  .  -i  7 

2  .fc4 


C0riB9^ 

2  ^GG 

o  c.;  r 

3.0G 

X 

40  .S7 

7  .t? 

1.14 

5 

67.96 

7.9S 

1  .70 

^  3 

6.07 

2.05 

2  .66 

MRRIN 


RlRPLRi'JZS 


HOURS 


TRAINING 


X 

s 

R  3 


2  *rJG  2  ^SG  3  .GG 


RiRFLfiN2 

OURS 


MIAN  CUMUIATIVI  COUNTS  AIR  1000  HOURS 

STANDARD  DIVIATION  OT  CUMULATIVI  COUNTS  AIR  1000  HOURS 
SKIWNiSS  or  SOAD  RATI  DIStRISUTION 
NO  DATA  IN  THIS  CATICORV 

iNsurricuNT  data  in  this  catioort 
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MIAN  CUMIIiATIVI  COUNTS  PIR  1000  HOURS 
»  StANOAtO  0IVIATIOM  Or  CUMULATIVI  COUNTS  PIR  1000  HOURS 

Aj  SKIWNtSS  OF  lOAO  RATI  ODTRIOUTION 
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' 

consRi 

2  .00 

.  5l' 

3 .00 

Q  c.  r  - 
..  ,>  »  3  LJ" 

X 

s 

1 

PFi'Crf  0  I 


MIAN  CUMUlATIVt  COUNTS  PCI  1000  HOURS 
•  STANDARD  DIVIATION  OT  CUMULATtVf  COUNTS  SIR  1090  HOURS 

Aj  SKIWNtSS  OF  lOAD  RATI  OllTRIIUTION 
»  NO  DATA  IN  THIS  CATIOORT 
DM  INSUFFICHNT  DATA  IN  THIS  CATIGORV 


PftOL  82 


RCS  NADC  13920-2 


filRFLfiMZ 

HOURS 


MIAN  CUMUIATIVI  COUNTS  PIR  1000  HOURS 
»  RTANOARO  DtVIATION  Of  CUMUIATIVI  COUNTS  RIR  1000  HOURS 

A,  SKIVTNISS  of  lOAO  RATI  OitTRIRUTION 
*  OATA  IN  THIS  CATICORY 

AM  INSUFFICIINT  OATA  IN  THIS  CATIOORV 


rriot  83 


RCS  NADC 

13920-2 

OfiTfi  FROM 
07-73  TC  06-7^ 

TiUlJcL. 

55 

P [RPLRNES 

2203.9 

HOURS 

KITTYT 


IHU 

iMmn 

■■B 

C  J  »  Ui 

6S  RlRFLPiUZS 

X 

S3  . 

1  4  .26 

0 . 5.3 

22033  HOURS 

S 

O'!  « 7 

13. 2-; 

l  .55 

C  .73 

9  3 

2  .03 

3.37 

1  .43 

2.35 

ImiHHi 

b  .  0  C- 

R  n  F'r 

0  '  vj 

7  n  1"- 

RIRFLBtJcS 

X 

n 

I^HH 

HOURS 

s 

R3 

HR R  I  N g 


_ 1 

RlRFLfiNSS 

HOURS 

9IRFLBN2S 

HOURS 

TRRININCr 

R  n  n 

B  .  0  G 

7  !og 

8 .0G 

X 

s 

R  3 

t. 

. 

* 

C0riB9T 

S  nr. 

\J  %  sj  ^ 

0  '  vj  wT 

7  .OG 

8  .GG' 

X 

s 

S 

I 

MIAN  CUMUlAfIVI  COUNTS  ^It  1000  HOUOS 
»  STANOAWO  etVIATION  Or  CUMUIATIVI  COUNTS  1000  HOURS 

A3  SKIWNISS  or  lOAO  RATI  OISTRIRUTION 
*  NO  DATA  IN  THIS  CATICORV 
«N  INSUrriCIINT  DATA  IN  THIS  CATIOORV 


pftoi: 


84 


TR9IMING  5.0G 


R  no 

V.3  '  V J  wJ 


7  n  r 

f  •  U  u- 


Q  T]  r; 


AIRPLANES 


HOURS 


consRT 


5  .OG 


c  ni  7  r]  r\ 

'  O  wj  I  /  •-  U  .j 


R  r*  r: 

^  J  *  U  w 


AIRPLANES 


HOURS 


*  MIAN  CUMUIATIVI  COUNTS  PIR  tOOO  HOURS 

»  STANOARO  OlVIATION  OT  CUMUIATIVI  COUNTS  1000  HOURS 

•a  SKIWNISS  or  ioao  rati  oiKtrisution 

•  NO  DATA  IN  THIS  CATICORV 


AH  INSUrriCWNT  DATA  IN  THIS  CATIOORV 


PAUL  <28 


RCS 


noDci. 


op 


23 


fllRPLfiMciS  3278 


FnTTTI 


.W3U.RS 


MIAN  CUMUIATIVI  COUNTS  PER  1000  NOURS 
•  STANOARO  OlVIATION  OP  CUMULATIVE  COUNTS 

Aj  SKtWNISS  OP  load  RATI  OISTRIRUTION 
»  NO  DATA  IN  THIS  CATIOORV 

nil  insuppicient  data  in  this  category 


Pr-,0E  86 


13920-2 


OftTFl  FROM 
07-73  TC  ']6-7^ 


HOURS 


5 .00 

7  . 

QG 

^  n  r\ 

10  .'5G 

3.30 

C  .2i 

7  .82 

s.oo 

Q  .  .6.3 

2.16 

3.81 

2.62 

5  .  .0  0 

r>  /-> 

...  .  bLr 

BBDIj 

[ 

Pift  1000  NOURS 


RCS  NADC  13920-2 


OfiTfi  FROM 
01~13  ro  C6-7'l 


ilUUriL 


ZdD 


*l  flIRPLfiNLS 
163S3  HOURS 


PF.Of  OF? 


RCS  NADC  13920-2 


1  p  o 

1  L' 


fiLL  DATA 
Ql-62  Td  Gh-74 


_ MUbr-L  !-k^ 

AIRPLANES  423497 


HOUR 


'.02  AIRFLA.NIS  X 

423497  HOuRS  S 


1  12  .84 
2.3f^ 


O  *  vj  'w' 


7  .  12 


AIRPLAlJtS 

HOURS 


COriBR '■ 


X 

s 

R  3 


3.0,G  4.0G 


B  .OG 


R  f.  r 


NARINc 


AIRPLANES 

HOURS 


3  .OG 

^  .OG 

5 .0G 

S  . ''' 

K.J  »  V*. 

AIRPLANES 


cnnsR 


X 

O 


3  .GG  .GG 


MIAN  CUMUlAriVi  COUNTS  riR  1000  HOURS 

STANDARD  DIVIATION  OT  CUMUIATIVI  COUNTS  RIR  1000  HOURS 
SKIWNISS  OF  lOAD  RATI  DDTRIDUTION 
NO  DATA  IN  THIS  CATIOORV 
INSUFFICIINT  DATA  IN  THIS  CATIOORV 


PAOi. 


fi[RPLfiNr’.S  .9b8B 


HOUR 


2B  BIRPLftM 
JP  HODRS 


TP;R  IN  INGI  3.G 


6 ',2  .66 


26S.S6  -OS 


I  .03 


i .  ^  C 


^  .13 


ftIRFLfiN 


HOURS 


[TiRRINt 


RIRFLfi.M 


RIRPLfiNOSl 


H.OURS 


CriNSNT 


3.0G  ‘i.OG 


r:  r: 

’  .J 


rRININGI  3.0G  4.rjGl  5.0G  S,GG 


3  .QGI  ^i.ClG  G.OGI  B-GG 


*  MIAN  CUMUIATIVI  COUNTS  riR  1000  HOURS 

»  standard  OiVIATION  Of  CUMUIATIVI  COUNTS  P I R  1000  HOURS 

A,  SKIWNtSS  OT  lOAO  RATI  OiJtRIOOTION 

»  NO  DATA  IN  THIS  CATIGORV 
«»  INSUrriCIINT  DATA  IN  THIS 


CATIGORY 


RCS  NADC  13920-2 


ALL  OfiTR 
Cl -62  ’’0  G6-7'‘ 


X  MIAN  CWMUIATIVI  COUNTS  PIR  1000  HOURS 

•  STANDARD  DIVIATION  OT  CUMULATIVI  COUNTS  PIR  1000  HOURS 

*3  SKIWNISS  OP  lOAD  RATI  DitTRIRUTION 
»  NO  DATA  IN  THIS  CATIOORY 
HU  INSUPPKiINT  DATA  IN  THIS  CATIOORY 


PRGL'  9 1 


MIAN  CUMUIATIVI  COUNTS  PIS  1000  HOURS 
»  STANOARO  DfVIATION  OF  CUMUIATIVI  COUNTS  PIR  I000  HOURS 

Aj  SKIWNISS  OF  lOAO  RATI  DISTRIBUTION 
»  NO  DATA  IN  THIS  CATIGORY 
««  INSUFFICIINT  data  IN  THIS  CATIGORY 


pr/ji.  92 


RCS  NADC  13920-2 

fiLL  Ofllfi 
01-62  TO 


nlJUriL. 

75  filRPLfl.'' 

Jr.S  1S32S5  HOURS 

WWl 


"  4  .  U'D . 

nMn| 

75  filRFLftUSS 

X 

1630 .73 

2  ‘6 .31 

23.38 

1  . 3  1 

169265  MOORS 

C" 

O 

1426  .02 

2-’:3.42 

24  .63 

4  -73 

R  3 

-0-12 

0.2^ 

0  .77 

7.09 

COM.BP^ 

3 .00 

4 .00 

5 .00 

hbh 

fllRPLRMCS 

X 

■HI 

HOURS 

s 

^  3 

MARINE 


_ 1 

TRAINING 

3.00 

^  .00 

B  .'OO 

6 .00 

filRPLRN2S 

X 

HOURS 

s 

n  3 

COnBRT 

3  .QG 

.00 

5.00 

5  -00 

RIRPLfiML’S 

HOURS 

X 

5 

r. 

c 

*  MIAN  CWMUIATIVI  COUNTS  ^11  1000  HOURS 

*  STANOARS  OlVIATION  Of  CUMULATIVI  COUNTS  RIR  1000  HOURS 
Aj  SKIWNISS  or  tOAD  RATI  OISTRIRUTION 

*  NO  DATA  IN  THIS  CATIOORY 

im  iNsurriciiNT  data  in  this  catioory 


FriOii 


33 


RCS  NAiDC  13920-2 


APPENDIX  A 


OUT-OF-SBRVICB  MODELS  AND  MODELS  NHICH  HAVE  NOT  REPORTED  COUNTING 
ACCEIJBRQMETER  DATA  DURING  THE  PREVIOUS  12  MONTHS 


PAGE  A^l 


RCS  NA.DC  13920-2 


fiLL  DfiTfl 
01-62  10  06-73 


innnFi  p-i ifi 


*  MIAN  CUMUiATIVI  COUNTS  PER  1000  HOURS 

*  SfANOARO  OlVIATION  OT  CUMULATIVE  COUNTS  PER  I000  HOURS 
*3  SKEWNESS  OP  LOAD  RATE  DISTRIBUTION 

*  NO  DATA  IN  THIS  CATEGORY 

KH  INSUPPICIENT  DATA  IN  THIS  CATEGORY 


PfiGF  A-2 


MRRI  N 


RM N !  NG  6  .  OG-  7  .  OG  8  .  5G  !  0  .  GG 


filRPLfiNtS 


HGiJRS 


coriBR 


6.0G  7.0G  8.5G  IG^G' 


fiiRpLfiSE:; 

M3URS 


MIAN  CUMUIATIVI  COUNTS  riR  1000  HOURS 

STANOARO  OlVIATION  Ol  CUMUIATIVI  COUNTS  RIR  1000  HOURS 
SKIWNISS  OT  lOAO  RATI  OI&TRIIUTION 
NO  DATA  IN  THIS  CATIOORV 
INSUIFKIINT  DATA  IN  THIS  CATIOORV 


Pfi&F.  A-3 


RCS  MDC  13920-2 


filRPLfiNtS 

HDL'RS 


MIAN  CUMUIATIVI  COUNTS  PiR  1000  HOURS 

•  STANDARD  DfVIATION  OT  CUMULATIVI  COUNTS  PIR  1000  HOURS 

SKIWNISS  OP  LOAD  RATI  DISTRIBUTION 

*  NO  DATA  IN  THIS  CATIOORY 

MM  INSUPPICMNT  DATA  IN  THIS  CATIOORY 


PfiGP  A-4 


22  r^IRPLRNcS 
37‘1  HOURS 


T  R  R  I  UJ  G 

4  .OG 

b  •>  Q  G 

6  c  C  G 

■MH 

X 

263.05 

94  .2-3 

6.31 

r-  n  r\ 

s 

42.2b 

16  .64 

n  q 

n  /  i 

G  .00 

fl  3 

3  -n 

0  .63 

2.05 

G  -GO 

28  RIRPLfiNcS 
6916  HOURS 


^  -OG 

M 

6  .OG 

7  c  0  G 

X 

322.42 

99.29 

14.34 

Q.OO 

c 

o 

77.52 

27.19 

6  .^6 

Q.OC 

M  3 

1.14 

1  .22 

1  .07 

G.OG 

filRPLRNcS 


HOURS 


filRPLfiNPS 

HOURS 


n  M  R  q 
X 


4,OG  b^QC-  6-GG  7.GG 


MIAN  CUMUtATIVI  COUNTS  AIR  1000  HOURS 

SfANOARO  DIVIATION  Ol  CUMUtATIVI  COUNTS  AIR  1000  HOURS 
SKIWNISS  or  tOAD  RATI  OliTRIOUTION 
NO  DATA  IN  THIS  CATIGORT 
INSUrriCIINT  OATA  IN  THIS  CATIOORV 


'R&f  A-5 


RCS  NADC  13920-2 


ALL  DPTP 
01-6?  TO  06-73 


■'iQCtL.  H 


I  J 


RIRPLRNES  917 


HOURS 


HRVY 


5 


fllRPLfiNEfi 

HOURS 


^  oOG 

5  ,QG 

6  .CG 

X 

306  .02 

12^^  .09 

c 

u 

■i 

R  3 

■ 

HRRI  NB 


_ _ _ 

TRRiNINO 

4  oGG 

5  .OG 

B^cCG 

7 

ftlRPLftNES 

X 

c 

HOURS 

u' 

3 

4 

MIAN  CUMUiATiVK  COUNT!  PIR  1000  HOURS 

•  STANDARD  DIVIATION  OF  CUMUlATIVt  COUNTS  RIR  1000  HOURS 

A,  SKtWNtSS  OF  LOAD  RATI  OI&TRISUTION 

*  NO  DATA  IN  THIS  CATIOORT 

MM  INSUFFiCItNT  DATA  IN  THIS  CATICORT 


PAGF  A-6 


RCS  NADC  13920-2 


RCS  NADC  13920-2 

.  TfijTIFORJB" 

fiLL 

01-6?  TO  06-73 

80 

AIRPLANES  69204 

HOURS 

NWY 


TRfiiNlNG 

3  .OG 

3  ‘  S  C' 

90 

filRPLfiNcS 

X 

6  49  .!C 

175  -OS 

55  .56 

V/  .  ^  1 

60301 

HOURS 

s 

417 .74 

1  U  .04 

4  5.03 

2  4.05 

ft  3 

1.  .J»0 

1.10 

1  .99 

6.35 

COMBRT 

2  .OG 

O  Kj- 

3  .OG 

CH 

ij? 

ro 

2A  filRPLfiNtS 

X 

6?3.i5 

187  . 

01 

76  .03 

3  7  .  .fi  3 

9903  HOURS 

c 

u 

?44  .96 

120  . 

03 

77 .16 

46 .3^ 

^  3 

( 

C  .61 

1  .43 

2  .55 

2  .06 

filRPLRNE’S 

HOURS 


COMBPiT 

2  .OG 

2  .50 

3  .OG 

o  c  p 
o  •  v-)  L/ 

X 

a 

s 

3 

*  MIAN  CUMULATIVI  COUNTS  PIR  1000  HOURS 

S  STANDARD  DtVIATION  OF  CUMUIATIVI  COUNTS  FIR  1000  HOURS 

A,  SKIWNISS  or  lOAD  RATI  DISTRIOUTION 

*  NO  DATA  IN  THIS  CATIOORT 

mm  iNsurriciiNT  data  in  this  catioory 


PftOE  A-7 


MKAH  CUMULATIVt  COUNTS  PER  1000  HOURS 

•  STANDARD  DiVIATION  OF  CUMUIATIVI  COUNTS  RIB  1000  HOURS 
A*  SKIWNfSS  or  LOAD  RATI  OlSTRIOUTtON 

*  NO  DATA  IN  THIS  CATEGORY 

AN  INSUrriCWNT  DATA  IN  THIS  CATIGORV 


'=.PiG-t  A-8 


RCS  NADC  13920-2 

iMUUhL  1^-^ 
niRPLfiNES  8196 


ALL  OR^fi 
.01-62  TO  06-73 


HOURS 


NRVY 


TRRiNINQ 


21 

filRFLPNFS 

X 

384  .01 

143.16 

41  .38 

7  .23 

8199 

HOURS 

c 

u 

416  .24 

192  .80 

54  .39 

12  .36 

3 

1  .32 

1  .56 

1  .97 

2  .59 

RlRPLfiMFS 

HOURS 


COnSRT 


X 

c 


4  .OG  I  5..0D  I  6  .OG 


*  MIAN  eUMUlAfIVI  COUNTS  MR  1000  HOURS 

*  STANOARO  OlVIATION  Of  CUMUIATIVI  COUNTS  RIR  1000  HOURS 

A,  SKIWNISS  OI  lOAO  RATI  O.JTRIIUTION 

*  MO  DATA  IN  THIS  CATIOORT 

flu  INSUIFICIINT  DATA  IN  THIS  CATIOORT 


PROS  A-9 


RCS  NADC  13920-2 


fiLl.  OfiTfi 
01-62  TO  06.  73 


IMODLL.  H-bH 


30  filRFLBNES 
11790  HOURS 


IRRINiNG  3.GGI 


fj'/y.SS  '1.20.26  9.0^ 

^37.22  -12.  >9  4.68 

4.67  0.67  0.76 


u  -  l; 

oToi 


1  on 

»  *00 


1  .63 


filRFLfiNES 


HOURS 


MRRIN 


filRPLRHES 


HOURS 


C0.MBR 


3.GG  ^.GG  5.0G  6.GG 


TRRTNINPi  3.0G 


-i.OG  b.QG  6^0 


filRFLfiNE 

HOURS 


*  MiAN  CUMUIATIVB  COUNTS  PI>  1000  HOURS 

»  STANDARD  DIVIATION  Of  CUMULATIVt  COUNTS  RiR  1000  HOURS 

A,  SMWNCSS  OP  lOAD  RATS  DISTRIBUTION 

*  NO  DATA  IN  THIS  CATKGORY 

A  A  INSUPPICICNT  DATA  IN  THIS  CATtGORV 


PfiGF  A-10- 


MIAN  CUMUlATIVt  COUNTS  Pin  1000  HOURS 
»  STANDARD  DIVIATION  OF  CUMULATIVI  COUNTS  PIR  1000  HOURS 

»3  SNSWNtSS  OF  lOAO  RATI  DlSlRIRUTION 
»  NO  DATA  IN  THIS  CATIOORV 
«H  INSUFFICIfNT  DATA  IN  THIS  CATICORY 


A-11 


*  MtAN  CUMUlATIVt  COUNTS  PER  1000  HOURS 

»  STANOARO  OlVIATION  Of  CUMUIATIVE  COUNTS  PBR  1000  HOURS 

A#  SKCWNISS  OP  lOAD  RATI  DISTRIBUTION 

*  NO  DATA  IN  THIS  CATieORY 

ffH  INSUfPICIfNT  DATA  IN  THIS  CATEOORY 


PRGe:  A-12 


RCS  NAlDC  13920-2 


ALL  DP'''fi 
01-B2  TO  CB-V3 


HQDhL,  P-4H 

27  RIRPLf 

^NES  I7i93  HOURS 

N  R  V 


21  filRPLPNcS 
17193  HfJijRB 


PIRPLfiNcS 

HGURG 


MRRINH 


filRPLANEb 

HCURb 


RIRPLfiNEb 

HOURS 


«  MIAN  CUMULATIVi  COUNTS  PfR  1000  HOURS 

S  STANDARD  DIVIATION  OF  CUMULATIVE  COUNTS  PER  1000  HOURS 

*3  SKEWNESS  OF  LOAD  RATE  DISTRIBUTION 
»  NO  DATA  IN  THIS  CATEGORY 

«M  INSUFFICIENT  DATA  IN  THIS  CATEGORY 
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RPINING 

4  oGG 

b  ^  QG 
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^  .GG 
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^  .GG 
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X 
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y 
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R  3 

TRRiNIHG- 

4  .GG 

G  .GG 

6  .QG 
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7  94  ^99 
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66.29 

1 1  -sa 

c 

LJ 

275.93 

127.26 

42  .65 

3 .70 

n  3 

0  .09 

G  .  3  -3 

0.71 

1 .19 

PRGE  A- 13 


ECS  NADG  13920-2 

TF=TFr 

RIRPLflNES'  433 


ALL  OflTfl  • 
01-62  TO.  06-73 


HOURS 


433 


AIRPLANES 

HOURS 


AIRPLANES 

HOURS 


INE 


*  WEAN  CUMUIATIVE  COUN?$  pgg  »000  HOURS 

»  SfANDARO  OEVIATION  Of  COMUIAVIVS  COUNTS  PER  1000  HOURS 

A#  skewness  op  load  RAVS  OlSTRiaoTIOM 
«  NO  DATA  IN  THIS  CATSOORT 
«M  INSUFEICUNT  DATA  IN  THIS  CATEGORY 


TRfilNING 

X 

S 

fl  3 

• 

4“.0G 

"TTDir 

GTUIT’ 

“TTDTT 
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6  .OG 
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S 

R  3 
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TRAINING 

4  .OG 

5  .OG 

c> 

o 

9 

CD 
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IS 
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S 

R  3 

.  - 

COMBRT 

4  .OG 

5  .OG 

6  .OG 

7 .00 
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X 
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s 

\ 

R  3 

( 

PROE  A-14 


NRVY 


TRRININC- 

4.00 

5.00 

6 

mmm 

12 

flIRPLRNES 

X 

1026.48 

290.88 

80.22 

17.65 

7848 

HOURS 

s 

146.46 

78.80 

33.48 

11.25 

CO 

a: 

-0.36 

-0.07 

0.03 

0.30 

6  .00 


138.67 

53.36 

1.24 


7  «  U  Lr 


27.35 

13.34 

0.97 


PR&E  A-15 


RCS  NADC  13920-2 

fiLL  DPTP 

'^^u'iJtL  r  -bH 

Cl-62  T 

0  06- 

4  6 

RIRPLR^ES  17986 

HOURS 

NRVY 


|gmH| 

■■u 

"/  -  UG 

29  filRPLfiNES 

X 

130.0;. 

25  .68 

L  .93 

G  •  2  G 

1239S  HCORS 

c 

u 

1  4  3  .  M 

2 .18 

0  -  75 

ft  3 

2  ..A  1 

1  .96 

2.92 

COhBPT 

4  .GG 

b  ■>  Q  G 

6  «.  G  G 

1  -  G  G 

filRPLPSEE 

X 

r 

o 

HCORS 

u 

fl  3 

26  filRPLflSES 
5567  HGiJRS 


filRPLfiSES 

HGGRS 


MIAN  CUMUIATIVC  COUNTS  Ptft  1000  HOURS 
»  STANDARD  DIVIATION  OF  CUMUIATIVC  COUNTS  RIR  1000  HOURS 

A,  SKIWNCSS  or  LOAD  RATI  OitTRISUTION 
*  NO  DATA  IN  THIS  CATIOORY 
AH  INSUrriCICNT  DATA  IN  THIS  CATiOORV 


trrining 

^  .GG 

b  '  0  G 

6  ^QG 

7  .GG 

X 

H7  . 15 

17  .7^ 

0  .53 

3  .00 

c 

lJ 

32  .97 

7  .-12 

0  .68 

O.QG 

R  3 

1  .2  A 

0  .80 

2.11 

0  .00 

COMBHT 

4  .QG 

b  -  0  G 

6  .OG 

r 

o 

fb 

X 

c 

u/ 

^  3 

p 

FftOE  A-16 


8  filR'^LfiNc; 
3  H2URS 


RRININC-I  /-'.OGl  b.OG  6.0G 


C70.04  171.70  22.20  S.^4 

330.20  100.28  22.03  4.22 


\j  •  JKJ 


0  .IS 


1  -  30 


flIRPLflNc 


-r 

4  ,nG 

n  n  oi 

V.J  ^  U  . 

6 . 0  G 

1  .GG 

filRPLfiNc.t 
HCUR6 


filRPLfiNt  S 
HOURS 


6  ^9G 


4. .nr-  5.09  6 


s  }  ' 
I  «•  vJ 
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APPENDIX  B 

Subj:  The  Determination  of  Sample  Statistics  for  Counting  Accelerometer 
Data 

Ref:  (a)  Browlee,  K.A,,  "Statistical  Theory  and  Methodology  in 

Science  and  Engineering,"  Wiley  1965,  pp.  358-359 
(b)  Dixon  &  Massey,  Introduction  to  Statistical  Analysis, 
McGraw-Hill,  Second  Edition,  1957,  pp.  194-195 

1,  The  purpose  of  this  appendix  is  to  describe  the  methods  used  at 
NAVAIRDEVCEN  in  calculating  statistics  describing  counting  accelerometer 
data.  The  subsequent  outlined  sequence  is  repeated  for  each  aircraft 
model,  for  each  mission  category,  and  for  each  g-level  where  there 

is  sufficient  data. 

2.  These  are  the  methods  used  for  determining  sample  statistics.  Consider 
a  scatter  diagram  of  cumulative  counts  (at  any  g-level)  vs.  flight  hours. 


where  each  dot  represents  the  cumulative  counts  and  flight  hours 
accrued  by  an  individual  serial  number  which  is  flying  or  has  flown. 


Let  hi  be  the  total  quality  control  accepted  flight  hours  for  the 
1*^“  plane  (i**!,  2— — N) 


Let  Cl  be  the  cumulative  counts  during  the  hi  hours  for  the  i^h  plane 
(1-1,  2 - N) 

N  Is  the  total  number  of  aircraft  of  this  model  and  mission 
category  for  which  there  is  recorded  Information. 


Then 

(1)  b 


Cjh 


i“i 


N 


•>1^ 


where  b  is  slope  of  line  (Figure  1)  through  origin 
fitted  by  least  squares 


(2)  X  »  1000b 


estimated  mean  load  exceedances  at  1000  hours 


(3) 


average  flight  hours 


V 


(4) 


h 


N 

E  hi 
N 


(c^-bh^  )  2 


estimator  of  the  population  standard 
error  squared  of  the  regression 


A  _ 

<rch“ 


^  2 
(Teh 


estitnator  o£  the  population  standard 
error  o£  the  regression 


(5)  S  = 


i 


1000  ^ 
ch 


estitoated  standard  deviation  (counts 
at  1000  hours )  of  the  load 
exceedances  for  each  g>level 


(6)  Aj  = 


f  =  1  (Cj-bhj^) 

— -  ^  ^ 

ch 


estimated  skewness 


3.  The  following  is  the  explanation  and  justification  for  these  methods: 


Aircraft  which  do  not  have  any  flight  hours  must  have  zero  counts; 
therefore,  the  line  in  figure  2  must  go  through  (0,0).  Brownlee 
(reference  (a))  describes  the  methods  for  fitting  a  least  squares  line 
through  the  origin  (0,0),  The  slope  of  this  line  is  the  estimated  mean 
exceedance  rate  (per  hour).  Multiplying  this  rate  by  1000  will  result 
in  exceedances  at  1000  hours  (equation  (2)).  Multiplying  b  by  any 
other  h  number  of  hours  will  result  in  mean  exceedances  at  h  hours. 


If  the  data  in  figure  1  were  separated  into  flight  hour  intervals 
(see  figure  2)  and  the  standard  error  in  each  interval  were  plotted 
against  average  flight  hours  (see  figure  3)  in  that  interval,  the  resultant 
curve  is  assumed  to  have  the  square  root  functional  form.*  Due  to 
limitations  in  sample  size,  these  individual  ^'s  could  not  be  determined 
accurately;  thus,  it  was  necessary  to  calculate  a  single  for  all  h 
combined  and  apply  it  at  h.**  Equation  (5)  uses  figure  3  to  convert  ^ch 
at  h  to  S  at  1000  hours. 


*  This  is  partially  justified  by  the  fact  that  the  variance  of  a  sum 
of  independent  random  variables  is  equal  to  the  sum  of  the  independent 
variances.  Unreported  statistical  tests  performed  at  NAVAIRDEVCEN  show 
that  figure  3  is  a  reasonable  fit  to  actual  data.  It  should  be  noted 
that  the  o' ’s  in  figure  2  are  estimated  by  equation  (4),  but  each 
was  calculated  using  the  data  points  in  the  respective  interval. 

**The  estimated  standard  error  is  used  as  the  standard  error  of 

estimate  for  a  hypothetical  distribution  of  planes  all  having  R  hours. 
This  follows  from  work  in  reference  (b). 
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If  one  wanted  the  standard  error  at  some  other  value  of  hours  h 
he  would  simply  replace  1000  in  equation  (5)  by  that  value  of  hours ’h, 
and  the  appropriate  standard  error  would  result. 

Skewness  is  computed  in  equation  (6).  This  erasure  indicates 

whether  more  airplane  load  exceedances  are  above  the  siean  line  or  below 
the  mean  line.  If: 

A3  <  0  More  load  exceedances  are  above  mean  line  than  below 

A3  «  0  Equal  number  of  load  exceedances  above  and  below  siean 

A3>0  More  load  exceedances  are  below  mean  line  than  above 

(Strictly  speaking  a  distribution  is  symmetrical  only  if  all  its  odd 
moments  are  zero;  however,  the  above  statement  is  approximately  true.) 

4.  For  ease  of  computation,  equation  (4)  can  be  expanded  as  follows: 
(N-1)  “  ^^j^(ci-bhj^)^ 

(N-1)  ^ch2  =  I  ^(ci2-2bcihi+b2hj^2) 

(7)  (N-1)  ^Ch2  .  5  Ci2-2b  ^  cAi.  +  b2  5  hA 
i-1  i-1  i»l 


but 


i 


1-1 


and  (7)  can  be  reduced  to 


N  N  .  2 

I  Cihi  t  hi 


y.  N  N  h  ®i"i 

(N-l)^ch2“  f  ,ci2  .  2b  f  +  b  isl— _ 

i«l  N  _  9 


then 


■  4=1'=*'' J  A'"’ 

Equation  (8)  will  be  used  in  lieu  of  equation  (4)  in  determining 


(8)  '’^h^ 
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and  are 

(1)  b  - 

(2)  X  - 

(3)  h  - 

(8)  ^ch‘ 

(5)  S  - 

(6)  ■ 


used  in  the  following  equations: 

6913341.6  ^  1.02647  cts.  per  hr. 

6735017.87 


1000  (1.02647)  -  1026.47  cts.  at  1000  hrs. 
-  654.04  hours 

12 


I  „  7250716  -  1.02647  (6913341.6)  ^  ^^^^4 


VlOOO  (14034) /654  »  146.46  cts.  at  1000  hours. 


*7082690 

12  (118.57^ 
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No.  of 
Copies, 

NAVAIRSYSCOM,  (AIR-50174) . .  26 

(2  for  retention,  1  for  the  following: 

AIR-b3,  AIR-04,  AIR-05,  AIR-04B,  AIR-410,  AIR-411, 

AIR-4116,  AIR-4117,  AIR-411B4,  AIR- 1014,  AIR-510, 

AIR-5102,  AIR-5103,  AIR-5105,  AIR-5302,  AIR-53022, 

AIR-530212,  AIR-5314,  AIR-5318,  PMA.-232-1,  PMA-234, 


PMA-235,  PMA-240,  PMA-246) 

COMNAVAIRIANT  (Code  50A1  and  Code  60) .  1 

CWmVAIRPAC  (Tech  Library) .  1 

COMMATVAQWINGPAC,  Oak  Harbor,  WA .  1 

DEPCCJMIACAIRLANT,  Jacksonville .  1 

COMNAVSAFCEN  .  1 

COMLIGHTATKWINGPAC,  Lemore,  CA .  1 

COMLIGHTATKWING  ONE,  Cecil  Field,  FL .  1 

COMPITWING  ONE,  Oceana,  VA .  1 

COMFITAEWINGPAC,  San  Diego,  CA .  1 

COMPATWINGSLANT,  Brunswick,  ME .  1 

COMPATWINGSPAC,  Moffit  Field,  CA .  1 

COMRECONATKWING  ONE,  Key  West,  FL .  1 

CfflfEACSUPWING  ONE,  Norfolk,  VA .  1 

NAVAIRSYSCOMREPUNT .  1 

NAVAIRSYSCCftIREPPAC .  1 

COTfRECONATKWING  ONE .  1 

NAVAIREWORKFAC,  Alameda  (Codes  300  and  310) .  2 

NAVAIRBWORKPAC,  Cherry  Point  (Codes  300  and  310) .  2 

NAVAIREWORKFAC,  jack80nville(Codes  300,  310  and  05A) . .  .  3 

NAVAIREWORKFAC,  Norfolk(Code8  300,  310,  and  05A) . .  .  3 

NAVAIREWORKFAC,  North  Is  land  (Codes  300,  310  and  05A) .  3 

NAVAIREWORKFAC,  Pensacola  (Codes  300  and  310) .  2 

CNO .  9 


(One  for  Codes  OP-05M,  OP-50,  OP-501D,  OP-506,  OP-51, 
OP-512,  OP-52,  OP-53,  OP-56) 
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